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    2、 对直线段共面判定的算法与面归并算法的研究。在获得深度信息的基础
上，结合图像信息，本文提出直线段共面的判定算法，进而提出面的归并算法。
实验证明，本文提出的算法能够比较好解决的直线段共面的问题。 
    3、 设计了双目立体视觉系统，编写与本文有关的算法的程序代码，并给出
了测试结果。 
 







































   The main goal of computer stereo vision is to restore the depth information of an 
object from two-dimensional images. Generally, we would like to restore the depth 
information by using of only those images that captured from two different view 
points. The fundamental principle of Computer stereo Vision with dual-camera, that is, 
the binocular vision, has a strong resemblance to the visual perception procedure of 
humankind. Getting different images via two different view points and then 
calculating the position deviation of image pixels based on triangular measure, and 
then, the depth information of the object that we interested can be attained. 
We consider the Traffic Video Detection System as our research background. A 
brief overview of the state of the art about stereo vision researches is presented first. 
Then, the algorithms we developed for binocular vision are presented, including the 
stereo matching algorithm based on linear features, the coplanarity determination 
algorithm of line segments, and the merging algorithm of planes. Finally, the design 
and realization of our binocular vision system is given. 
Our work contributes in the following aspects: 
1) The algorithms about stereo matching based on line features are proposed. 
The algorithms are, the line segments matching algorithm and the 
end-points matching algorithm of line segments. When the results of the 
stereo matching are obtained, then we can get depth information of the 
line segments.  
2) The coplanarity judgement procedure of line segments is developed. 
Based on the information obtained in 1), we provide the coplanarity 
judgement algorithm of line segments as well as the merging algorithm 
of planes.  
3) The system of our binocular vision is designed and implemented. And 
some experiments are also conducted about the system.  The 
experimental results show that the algorithms we proposed are efficient. 
 


































第一章 绪论 ..............................................................................................1 
1．1 选题背景及研究意义 ...................................................................................1 
1．2 研究现状及存在的问题 ...............................................................................2 
1．3 论文概述 .......................................................................................................4 
1．3．1 论文主要工作及成果 ...................................4 
1．3．2 论文组织结构 .........................................4 
第二章 双目立体视觉的基本原理 ..........................................................6 
2．1 摄像机成像模型 ...........................................................................................6 
2．2 标定 ..............................................................................................................7 
2.2.1 张正友标定法.........................................................................................7 
2.2.2 实验结果...............................................................................................10 








第三章 基于直线特征的立体匹配 ....................................................... 20 
3．1  引言 ..........................................................................................................20 
3.2 直线段提取 ....................................................................................................20 





























3. 5  实验结果 ....................................................................................................39 
第四章 直线段共面的判定与面归并 ................................................... 43 
4．1  引言 ..........................................................................................................43 







4.2.7  直线段共面判定算法......................................................................50 
4．3  面的归并 ..................................................................................................53 
4. 4  实验结果与分析 ........................................................................................54 
第五章 双目立体视觉系统的设计与实现 ........................................... 57 
5.1 引言.........................................................................................................57 
5.2 系统设计.................................................................................................57 

















第六章 结论与展望 ............................................................................... 61 




































Chapter 1  Itroduction............................................................................1 
1．1 Backgroud and Significant of The Subject ................................................1 
1．2 Research Status and Existing problems.....................................................2 
1．3 Outline...........................................................................................................4 
1．3．1 Main work and Productions ..............................................................4 
1．3．2 FrameWork........................................................................................4 
Chapter 2 Basic theory of Binorcular vision ..........................................6 
2．1 The basic geometry of the camera model. .................................................6 
2．2  Calibration.................................................................................................7 
2.2.1  Zhang's method ....................................................................................7 
2.2.2  Experimental Results .........................................................................10 
2．3 Stereo Matching .........................................................................................14 
2.3.1  Introduction........................................................................................14 
2.3.2 The selection of matching features…………………………………..14 
2.3.3 Matching Rules………………………………………………………15 
2．4  Calculation of 3D information .............................................................16 
2.4.1 Stereo Model of Two Parallel Cameras ................................................16 
2.4.2  Binoculuar Vision Model of Arbitrary Placement .............................17 
2.4.3 Experimental Results ............................................................................19 
Chapter 3 Stereo Matching Based On Line Features......................... 20 
3．1  Introdcution.............................................................................................20 
3.2   The Extraction of Line Segments ...........................................................20 
3. 2. 1  The Extraction of Edge ....................................................................20 
3．2．2  Edge detection and marking.........................................................22 
3．2．3  The extraction of Line features ....................................................23 
3．3．4  The extraction of Line Cells ........................................................23 
3．2．5  The connection of Line Cells .......................................................27 















3.3.1 Epipolar constraint ................................................................................30 
3.3.2 Similary of Line Segments....................................................................31 
3.3.3  The Algorithm of Line Segment Matching........................................32 
3.3.4  Potential Matching Error....................................................................32 
3. 4 Line Vertex Matching…………………………………………………… ..33 
3.4.1 The Problem..........................................................................................33 
3.4.2 Normalized Cross Correlation ..............................................................33 
3.4.3  The Strategy of Vertex Matching……………………………………34 
3.4.4  Improved Line Seagment Algorithms................................................36 
3. 5  Experimental Results................................................................................39 
Chapter 4 The Colplanarity Judgement of Line Segments ............... 43 
4．1  Introduction.............................................................................................43 
4．2  The coplanarity Judgement of Line segments......................................43 
4.2.1 Basic Analytic Geometry of Space .......................................................43 
4.2.2 The Coplanarity Judgement of Four points...........................................45 
4.2.3 The Search of adjacent Line..................................................................46 
4.2.4 The Validate of Area Coplanarity..........................................................48 
4.2.5 The Judgement of Line in Plane ...........................................................48 
4.2.6 The Presentation of Plane .....................................................................49 
4.2.7 The Colplanarity Algorithm of Line Segments.....................................50 
4．3  The Merging Algorithm of Planes .........................................................53 
4. 4   Experimental Results and Analysis .......................................................54 
Chapter 5 The design and Realization of stereo system..................... 57 
5.1 Introdcution ............................................................................................57 
5.2 System Design.........................................................................................57 
5.2.1  The Design of Hardware Platform……………………………..   .57  
5.22   The Design of software Platform......................................................58 
5.3 The Experiments and Application in traffic scene ...................................59 
Conclutions and Expectation ................................................................ 61 






























































































立体视觉的开创性工作是从 60 年代中期开始的。美国 MIT 的 Robert 完成的
三维景物分析工作，把过去的二维图像分析推广到了三维景物，这标志着立体视

















Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
